compri 
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/. A Mt 

•ing: 



thod Af inspecting the surface of articles for defecte, 



placing the article to be Inspected on a table; 

in a firat phaal, optically examining the complete aurfaca of tha 
art tela on tha tabla inapeuQd at a ralatlvaly high spead and with a 
relatlvaly low apatial resolution; 

alactrically outfitting information indicating auapactad 
locationa on tha articla hairing a hiyh probability of a dafact; 

atoring aaid outptltted information in a atoraga device; 

and in a eecond phkae, while the articla ia atill on aaid tabla, 
optically examining with a ralatlvaly high apatial raaolution only aaid 
suopectad locationa atorad inl said atoraga davlca for tha praaanca or 
absence of a defact in aaid auapactad locationa. 

2. Tha mathod according to Claim 1, wharain aaid firat examining 
phase ia affactad by optically! acanning tha complata articla aurfaca to oe 
innpectad; and aaid aacond examining phaaa ia automatically affactad 
immediataly aftar tha first phase by imaging only aaid auBpactad locationa 
on a convartar which converts the imagea to alactrical algnals and than 
analyzes said alactrical signal! 

3. Tha method according to Claia 1, wharain aaid aurfaca of tha 
articla includea a pattern to ba\ inspected; and aaid firat examining phase 
is effected by making a comparison between the inspected pattern and 
another pattern serving as a reference pattern, and identifying locationa 
on the inspected pattern whereinTWe comparison shows sufficient 
differences with respect to the tlfyr once pattern to indicate a high 
probability of a defect in the insbected pattern. 

4. The method according! to Claia 3, wherein said second 
examining phase is also effected bd making a compariaon between the 
inspected pattern and the ref erencel pattern, and identifying locationa on 
the inspected pattern wherein the comparison shows sufficient differences 
with respect to the reference patterh to indicate tha presence of a defect 
at the ruspected location of tha reference pattern. 

5. Tha method according td Claim 3, wherein aaid article to ba 
inppected has a plurality of repetitive pattern unite, one of which units 
serves aa tha inspected pattern and ia compared with at least one other 
unit of aaid articla serving as tha reference pattern. 

6. Tha method according to Claim 5, wherein the articla to ba 
inspected ia a aemiconductor wafer havling a plurality of like 
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tegrafd-circuit die* eaih form* with like pattww, the pattern of one 
^which di.. Mrvi a. th«\ inspected pattern and la co-pared with the like- 
pattern of at least one othlr die atrving aa the reference pattern. 

7. The method according to Claie 5, wherein the article to be 
inspected is a semiconductor\wafer having a plurality of like 
integrated-circuit dies, each\die being formed with a plurality of like 
pattern*, one of which patterri. of one die serves as the inspected pattern 
and is compared with another l\ke pattern of the same die serving as the 
reference pattern. 

B. The method according to Claie 5, wherein said first examining 
phase is effected by the following operations: 

generating a first flow, of N streams of data representing the 
pixels of different images of theUnspectod pattern unit; 

generating a second flow\of N streams of data representing the 
pjxols of different images of the reference pattern unit; 

and comparing the data of\sard first flow with the data of the 



he suspected locations of the 
sility of a defect. 



second flow to provide an indication\o|f 
inspected pattern unit having a high 

9. The method according to\(J(laim 8, wherein said comparing 

operation is effected ty: 

correcting any misalignment Between the two flows of data; 

comparing the data of each stYeam of the first flow with the data 
of the corresponding stream of the secork flow to provide an alarm value 
indicating the significance of the presence of a suspected loca-on in the 
stream; 

and detecting a defect at a pixfel location according to N alarm 
values corresponding to the N streams of data. 

10. The method according to ClaiL b, wherein said first examining 
J :.ir.e is effected by a laser beam which isldeflected to scan a line along 
on- orthogonal axis, while the article to ne inspected is physically 
displaced along a second orthogonal axis. 

11. The method according to ClaimU, wherein said second 
examining phase is effected by the lol lowing operations : 

imaging on a converter each suspected location of the inspected 
pattern unit and the corresponding location <fc the reference pattern unit 
to output two sets of electric signals corresponding to the pixels of the 
inspected pattern unit and the reference pattern unit, respectively; 

and comparing the pixels of the inspected pattern unit with the 
corresponding pixels of the reference pattern ukit to indicate a defect 
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. .i.m.tch of V pr.d.t.r.in.d ..gnitud. la found to .xl.t at th. 



r « B pectlv« location 

12. Th* Mthoc 



operation la effected b) 



according to Clal. 11. wher.in said Laglng 
imaging aach auapectad location of tha Inspected 
pattern unit and th. r.fl.r.nc. pattarn unit at a plurality of different 
depth., and shifting th.l.l.ctric signals of on. set with r.apact to tho.e 
of th. oth.r set to a.tck th. cspectiv. depths of th. Lag... 

13. Th. ..thcAccording to Clal. 12. wh.r.in .aid imaging at a 
plurality of dlff.r.nt delth. is .ffactad by aovin, th. instated pattern 
unit and r.f.r.nc. oattark unit toward. and sway fro. th. conv.rt.r. 

14. Th. method According to Claia 13. -herein during aaid imaging 
at a plurality of different depth., a lamp i. Mashed at periodic intervals 
while th. inspected patt.rk unit and ref.r.nc. patt.rn unit ar. being moved 
vertically with respect tolth. conv.rt.r. 

15. Th. method acfcordlng to Claia 11. wh.r.in said comparing 
operation is effected by coLarin, .ach pix.l and it. surrounding pixels cf 
the inspected patt.rn unit 1th th. corresponding pixel and it. surrounds 
pixels of the reference pattU unit according to predetermined threshold, 
to indicate the location of aHyWected defect.. 

16. The mothod accoUoin, t0 ClaiB 11 • wnerein Said converter 18 
an optic charge-coupled davicl 

1.7. A method of inspecting the surface of an article for defects. 

comprising the following operations: 

generating a first flow of H streams of data representing the 
pixels of different images of tlh. inspected article; 

generating a second flow of N streams of data representing th. 
pixels of corresponding images If a reference; 

and comparing the data\ of said first flow with the data of the 
second flow to provide an indication by said comparison of th. suspected 
locations of the inspected articll having a high probability of a delect. 

18. The method according\to Claim 17, wherein said comparing 

operation is effected by: 

correcting any misalignment between the two flows of data; 

comparing the data of eaih stream of the first flow with th. date 
of the corresponding stream of the lecond flow to provide an alar, value 
indicating the significance of the presence of a suspected location in th. 
stream; 

end detecting a defect at U pixel location according to N alar- 
values corresponding to the N streamb of data. 



„. Th. ..thod .Lrdin, to CUl- 18. vh.r.ln ..id correcting .ny 

„ t8 .Ugn».nt 1. a tn th . , tr ..„ e f 

•electing corresponding regies**-*"" *~ 

~" "^.feting .i.aliJ^t b.t-~n th. „i.t«ll- PO-» or th. two 

,10W ' ; shifting on. flow -ith r..p.ct to th. oth.r flow to correct 

20 The Mthod according to ciaia i*, 
mis-li^nt 1. ."-ted by cLutin, .UU.riti.. corresponding 
stream of d.t. b, summing corV.l.tion -sur.. in .U P—iM- 

alignment.. \ fl rlng 

21. The method according to Claim io. 

operation includes: ■ 

assigning . type to .^x.l in ~eh of the N stream, of each 

MOW; comparing each pixel JL fachStr... of on. flow with the 

corresponding pixel in th. corr. ponding stream of the other flow with 
respect predetermined threshold, which depend on th. type as^-d to 

the respective pixel; . 

and assigning an alar- i.lu. to th. pair of pixel. « "ch 
prison in each stream indicat ng th. probability of 
location of the inspect patternlnit corresponding to th. respective 

PlXeU ' 22 The method accordinglo Claim IS. wherein said comparison i. 
furlh er effected by detecting . deflct at . pixel Nation according to the 
conation of the H alar, values corresponding to the H streams « 
23 The method accord.ng lo Claim 21. wherein each pixel 
a ,, g ned one of a plurality of type! according to predetermined parameter, 
with respect to the pixel and it. piWl neighbours. 

w.tn re-pcc r . whele in said predetermined 

24. The method according t^ Claim 23. wneiein 

parameters include: , 

u , local maxima, indicating whether th. pixel is a maximum 

relative to its neighbours; 

lb) intensity, indicating -Aether the intensity of the pixel 
significant relative to a predetermined threshold; 



(c) ratio of intUnaity, indicating whether tha intanaity of tha 
pixel la eignificant with Veapect to ita neighbour a ralatlva to ita 
predetermined thraahold; and 

(d) gradient, indicating whether tha pixel la located in a aloped 
area with neighbouring pixels relative to a predetermined threshold. 

25. The method according to Claim 23, wherein each pixel ia 
assigned any one of a plurality of typea including the following: 

(a) isolated peak, \if the pixel ia a local maxima with 
significant intensity and ratio; 

(b) multipeak, if the pixel la not an laolated peak and has 
significant intensity, and nonja of ita neighboura ia an isolated peak; 

(c> slope, if eitherlone of the pixel's neighboura is an isolated 
peak or haa significant gradient; and 

<d> background, if thW pixel haa no significant intenaity or 
gradient, and none of ita neighboura ia an isolated peak. 

26. The method according to Claim 17, wherein said N streams of 
data in each flow are generated L a circular array of N light collectors. 

27. The method according to Claim 26, wherein said comparable 
pattern units are based on a gridlof angularly -spaced lines, and said 
circular array of light collector! include light collectors located to 
collect the light in region.; midwal bAween the angularly-spaced lines of 
the grid, thereby minimizing the aiounj^of pat tern- reflected light 
collected by the respective light ctolllctor. 

28. The method according to Claim 26, wherein said grid is 
constituted of eight 4b* spaced linls, there being eight light collectors 
and eight streams of data in each of\said first and second flows. 

29. The method according td Claim 17, wherein said generating 
operations are effected by a User belm which is deflected to scan a line 
along one orthogonal axia, while the Article to be inspected is physically 
displaced along a second orthogonal axlis. 

30. The method according to haim 17, wherein said article to be 
inspected has a plurality of comparabll pattern units, one of which units 
serves as an inspected pattern and is compared with at least one other unit 
of said article serving as a reference battern. 

31. The method according to Claim 30. wherein the article to be 
inspected ia a semiconductor wafer havirlg a plurality of like 
integrated-circuit dies each formed with! like patterns, the pattern of one 
die serving as the inspected pattern andlis compared with the like pattern 
of at least one other die serving as the [reference pattern. 



32. The method According to Claim 30, wherein the article to be 
inflP ected It a eemiconducAor wafer having a plurality of lUa 
integrated-circuit diea, ekch die baing formed with a plurality of like 
pattern., ona of which pat&rns of ona dia servea as tha inspected pattern 
and is compared with anothe\ like pattern of tha same die aerving as the 

reference pat torn. 

3/ A method of inspecting the surface of an article for defects, 

comprising the following operations: 

imaging, on a converter, each location of tha article to be 
inspected and the corresponding location of a reference article at a 
plurality of different depths) to output two sets of electric signals for 
each depth corresponding to th^ pixels of the inspected article and 
reference article at that deptr 

shifting the electric\ signals of one set with respect to the 
electric signals of the other se^t to match the respective depths of the 
linages; 

and comparing the pixeib of the inspected article with the 
corresponding pixels of the referlncexarticle to indicate a defect where a 
mismatch of a predetermined magniJudi|>s found to exist at the respective 
location of the inspected article.! 

34. The method accordingltJ Claim 33, wherein said imaging at a 
plurality of different depths it ejected by moving the inspected article 
and reference article towards and aiay from the converter, 

35. The method according tb Claim 33, wherein during said imaging 
at a plurality of different depths, A lamp is flashed at periodic intervals 
while the inspected article and reference article are being moved with 
respect to the opto-electric converter^ 

36. The method according to Ctlaim 33, wherein said comparing 
operation is effected by comparing each\pi*el and its surrounding pixels of 
the inspected article with the corresponding pixel and its surrour*ding 
pixels of the reference article according to predetermined thresholds to 
indicate the location of any detected deffecta. 

37. The method according to ClaiV 33, wherein said converter is 
an optic charge- coupled device. 

3B. The method according to Claim\33, wherein said article to be 
inepected has a plurality of comparable pattWn units, one of which units 
serves as the inspected pattern and is compaAed with at least one other 
unit of said article serving as the ref erencel pat tern. 
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/ 39. Th. -thU according to CUi. 38, wh.r.in th. articl. to b. 

„.ct.d i« • •••ico-luctor w.f.r having . plurality of lik. 
^grated-clrcuit d J ..ch formed with 11k. patterns, th. pattern of one 
£ serving a. th. inlet* p.tt.rn .nd i. compared with th. lik. patt.rn 
of at l«ut on. oth.r ii. ..rvln, th. r.f.r.nc. p.tt.rn. 

«0. Th. method according to CUi- 38. -her.in th. .rticl. to b. 
inspect* i. • ...icondictor wafer having a plurality of Ilk. 



integrat*-circuit di... 



apparatus for inspecting th. .urfac. of articl.. 



»nw— « i di. b.in 9 for.* «ith a plurality of UK. 

patt.rn., on. of which catt.rn. of on. di. a.rv.a a. th. inspect* patt.rn 
and i. compar* with another Ilk. pattern of th. ..~ di. a.rvin, a. th. 
reference patt.rn. 

41 . Inspect lor 
for defects, comprising 

• tabl. for reviving th. articl. to be inspect*; 

first ex.»inin,\meA. overlying said tabl. for .«..ining in a 
first phase the complete iurU. of th. articl. thereon at a relatively 
high speed and with a r.lltf i, low spatial resolution, and for outputs 
information indicating suUted location, on th. articl. surf.c. having a 

high probability of a def« 

storag. means to\ boring th. output of said first .fining 

means; 1 

and second examining mean, overlying said table for examining, in 

a second phase and with a rll.tiv.lv high spatial resolution, only said 

suspected location, stored n said storag. ..an., and for outputtin, 

information indicating th. presence or absence of a defect in th. suspected 

location. . 

42 Th. apparatus According to Claim 41. wherein said first 
examining means include, optic scanning ..an. for optically scanning th. 
complete article surf.c. to L inspect*; and said second examining mean, 
xncludes imaging mean, for imaging only said suspected location, on a 
converter which converts th. Wages to .Lctrical signals. 

43. Th. apparatus according to Claim 42. wherein said converter 
is «n optic charg.-coupled device. 

44. Th. apparatus according to Claim «i. wherein: 

th. articl. to be .xLined ha. a plurality of comoar.h'- -tt.rn 
unit, to be inspected, by comparing each such unit, identic „ an 
inspect* pattern unit, with at\least one other pattern uni' , uWotxt.* .» 
a reference pattern unit; and 
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aaid first eVaalning Man* Include Mans for output ting 

information identifying locatlona on the lnapected pattern unit in which 

the comparlaon .how. aufWient dlffarancaa with raapact to tha rafaranea 

pattern unit to indicate\a high probability of defect in the lnapected 
pattern unit. 

45. The apparatua according to Clala 41, wherein aaid table la 
contracted to aupport a slml -conductor wafer havln 9 a plurality of like 
integrated-circuit diea eadh foraed with Ilka pattarna, the flrat and 
aecond examining ...n. beinji located to exaalne .„d coapara tha pattern of 
one die serving the inspected pattern unit with a like pattern of at 
least one other die serving it tha reference pattern unit. 

46. The apparatua according to Clala 45, wherein aaid table la 
constructed to support a semiconductor wafer having a plurality of 
integrated-circuit diaa, e.chWraed with a plurality of like pattern 
unita. tha flrat and aecond examining ..ana being located to examine and 
compare each pattern unit of onV deserving a. tha inspected pattern unit 
-ith another like pattern unit \t t^sam. die aervin, a. tha reference 
pattern unit. 

47. The apparatus according to Claim 41, wherein said first 
examining means comprises: 

means for generating a iirst flow of N streams of data 
representing the pixel, of different image, of the inspected pattern unit, 
and a second flow of N streams of data representing the pixels of 
corresponding iaagea of the referent, pattern unit; 

and a processor for comparing the data of aaid first flow with 
the data of the second flow, to proved, an indication by said comparison of 
the Expected locations of the suspected pattern unit having . high 
probability of a defect. 

48. The apparatus according! to Claim 47, wherein said processor 

includes: 

misalignment correcting aean^ for correcting any misalignment 
between the two flows of data: 

comparison means for comparing the data of each stream of the 
firat flow with the data of the corresponding stream of the second flow to 
provide an alar, value Indicating the .(gnific.nce of the presence of a 
suspected pixel in the stream; 

enu detector mean» for detecting a defect at a pixel location 
ec ' : ' :<h "* t0 N '■■>■'" c>ru«pondif4 ' H streams »- data. 
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49. The apparatus according to CUim 41, wherein said second 
examining mesne comprises: 

illumination\meana for illuminating each suspected location of 
tha inspected artlcla, \tnd a corresponding location on a reference 
artlcla; 

convartar mearls for receiving tha Images of tha illuminated araaa 
of tha inapactad articlal and of tha rafaranca artlcla, and for converting 
aald images to two aata of alactrical sign* la representing pixels of tha 
received Images of tha inapactad artlcla and of tha rafaranca artlcla, 
respectively; 

and compariaon Leans for comparing tha two aata of images and for 
outputting an alactrical kignal indicating a dafact at a location wherein a 
mismatch of a predetermined magnitude occura between the inspected article 
image and the reference arlticle image. 

50. The apparatus according to Claim 49, wherein aald second 
examining means further comprises: 

depth-varying meins for producing a plurality of imagee on said 
converter means at different deb^hs at aald suspected locations on the 
inspected article and corresponding locationa on tha reference article; 

and shifting mean! for shifting the electrical signals of one set 
with respect to those of the\ other set to match the respective depths of 
the two seta of images. 

31. The apparatua according to Claim 50, wherein said 
depth- varying means includes k drive for moving tha inspected article and 
the reference article towards land away from said converter to produce said 
plurality nf images at different deptha. 

52. The apparatus according to Claim 49, wherein said 
illuminating means includes a Jlashlamp which is periodically flashed to 
permit successive illumination^ of the inapected article and the referenco 
article on-the-fly while said articles are in motion. 

53. The apparatus according to Claim 49, wherein said comparison 
means includes a processor which compares the two sets of images pixel-by- 
pa xel, with each pixel including its surrounding pixels, in accordance with 
predetermined thresholda. 

54. The apparatus according to Claim 53, wherein said comparison 
means outputs signals indicating jthe lo< ition of each defect detected. 

55. Apparatua for inspecting art idea having a plurality of 
comparable pattern units to be inspected, by comparing each such unit. 
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identified as an inapected pattern unit, with at leaet one other, 
identlf iad aa a reference pattam unit, comprising: 

a table for supporting tha article to be 1 nape x ted; 

mesne for generating a firat flow of H streaa* of data 
representing the pixels ot different images of the inspected pattern unit, 
and a aecond flew of M stij earns of data representing the pixels of 
corresponding iaages of the reference pattern unit; 

and a processor Ifor comparing the data of aald firat flow with 
the data of the aecond floL, to provide an indication by aald comparison of 
the auspected locations of! the suspected pattern unit having a high 
probability of a defect. 1 

36. The apparatus according to Cleim 55, wherein aaid processor 

includes: I 

misalignment correcting ateans for correcting any misalignment 

between the two flows of data: 

comparison eeans dor coopering the data of each stream of the 
first flow with the data of the corresponding stream of the second flow to 
provide an alarm value Indicating the significance of the presence of s 
suspected pixel in the street; 

and detector eeans Ifor/dWtacting a defect at a pixel location 
according to N alarm values cbrrWs^bnding to the N streaas of data. 

57. The apparatus aicolrdlng to Claia 56, wherein said 
misalignaent correcting means l includes: 

aisalignaent detectoV eeans for detecting aisalignaont between a 
registration point in at least! one streaa of each flow; 

and shifting aeans fir shifting one flow with respect to the 
other flow to correct Cor said Wi sal ignaent. 

58. Tha apparatua according to Claia 57, wherein said 
aisalignaent detector aeans includes aeans for computing similarities 
between coirespondi%g streaas oA data by summing correlation measurements 
at selected ligations in all possible misalignments. 

59. The apparatus according to Claim 58, wherein said means for 
computing similarities comprises la correlation aatrlx including a 
correlation aeasure for each possjible aisalignaent between the two streaas, 
and said shifting aeans shifts onW streaa with respect to the other 
according to the output ot aaid correlation aatrix. 

60. The apparatus according to Claia 56, wherein said coaparison 
aeans Includes assigning aeans fori assigning each pixel in each streaa of 
each flow with one of a plurality of typea according to predetermined 



pir.Mt.rs with rospoct Jo it and it. pin.X neighbour., and moans for 
comparing corresponding {Lola in tho two streams with rospoct to 
predetermined thresholds Uieh depond on the trpo assigned to tho 
rupKtivt pisol in tho i^>octed-articlo stream of pisola. 

61 . Tho apparatla according to Claim 60, wherein Mid comparieon 
means includee means for detecting a dofoct .t a pixal location according 
to tho combination of tho H alin valuoa corresponding to tho * streame of 
data. 

62. Tho apparatra according to Claim 61, wherein aaid aaaigning 
«oana a.aignr oach pixel one of a plurality of typoa according to tho 
following perametera: 

(a) local maximal indicating whothor tho pixel ia a maximum 

rolativo to ita neighboured 

(b) intonaity, indicating whothor tho intonaity of tho pixol ia 
aignificant rolativo to a predetermined throahold; 

(c) ratio of intensity, indicating whothor tho intonaity of tho 
pixel ia aignificant with rjpspect^ to ita noighboura rolativo tc ita 
predetermined throahold; ar 

(d) gradient, iruilcatAnglwhothor tho pixel ia locatod in a sloped 
»r ea with neighbouring pixela rUaJivo to a predetermined throahold. 

63. Tho apparatus {according to Claim 61, wherein aaid parametere 

includo tho following: 

(a) iaolatod peak,\if tho pixol ia a local maxima with 
aignificant intonaity and ratio; 

(b) multipeak, if the pixol ia not an iaolatod poak and haa 
aignificant intonaity, and noke of ita noighboura is an iaolatod peak; 

(c) alopo, if eithel ono of tho pixel's noighboura is on isolated 
peak or has significant gradient; and 

<d) background, if tho pixol has no significant intensity or 
gradient, and none of its neighbours is an isolated poak. 

64. Tho apparatus according to Claim 55, wherein aaid means for 
generating said firat and secoL. flowa of N strews of data comprises: 

optic scanning means (including a light aourco outputtinc a light 
beam which acana in two dimensions tho complete aurfacea of the comparable 
pattern units to bo inspected; 

and light detector me^na for detecting tho light reflected from 

said surfaces. 

65. The apparatus according to Claim 64, wherein said light 
detector moans comprises a circular array of light colloctors. 



66. Th. W r.L "cording to Cl.i. 65. w».r.i« ..id cc*p.r.bl. 

pattern unit. .r. b..ed oS ' °' ""*"»-" C « "* 
circul.r .rr.y of light collector, includ. light collator, located to 
collect th. light in regi<L .idw.y betw~n th. .»gul.rly-.p.ced 
th. grid. th.r.by .ini.i.iU th. ..ount of p.ttem-r.f lected light 
collected by th. re.pectivA light collector. 

67. Th. .ppar.tu.Uccordin, to Cl.i. 66, wh.r.in th.r. .re .19" 
light collator. .p.ced .pJt .t 45' interval.. 

6B Th. .ppr.tu. According to Cl.i. 69, wherein ..id optic 
scanning ~.n. further incluL. . "9ht deflector for deflecting th. Hght 
be., .long on. orthogonal a«\.. .nd ...n. for .ovin, th. .rticl. .long 
another orthogon.1 axi. to thlr.by effect th. two-di.en.ion.1 .c.nnin, of 
th. eo.p.r.bl. patt.rn unit. \o b. inspected. 

69 Th. .pp.r.tu. .ctording to Cl.i. 65. wh.r.in ..ch of ..id 
Hght collector, include, .n o|{tlc fibr. for guiding th. light to th. 
respect lv. light detector. 



70. The .pparatu. » cc 9 r 
receiving end of each of ..id oi 
configuration having aide, convel 
the inspected article, to a poin 



linq to Clai. 69, wherein the light 
V ?ibre. i. of . .haped, curved 
^g fro. • b... .ub.t.ntially parallel to 

td tip overlying the inspected article. 
71 Tne'.Pplratu. accoLn, to GUI. 70. -herein th. width of the 
light receiving end of each of .Ad optic fibre, i. .bout 16' .t it. ba.e 
and for., an angl. of about 49' bAtween it. ba.e .nd it. tip. 

72. The apparatus accordVng to Cl.i. 64. -herein ..id light 

source in a lasar 

73 The .pparatu. according to Cl.i- 72. -herein ..id laser 
output. . linearly pol.nxed be..; U ..id optic .canning ...n. further 
indude. . polarizer between the l.i.r .nd th. article to be |«^- 
which convert, th. linearly polarize^ be., to . circul.rly polarized bea- 
applied to the surface of the inspected article- 

74 Th. appar-tu. according to Cl.i. 73. wh.r.in ..id polarizer 
. l8 o convert, th. light reflected frcl th. .rticl. to linear polarization 
orthogonal to th. linear pol.riz.tionUrection of th. polarized laser 
oean,; and wherein ..id optic .canning L. include. . furth.r light 
detector for receiving th. reflected lUt fro. ..id pol.rlz.r .nd a be,, 
.putter between th. laser and pol.rizlr for reflecting th. reflected li ht 
to th. further light detector and for iocRin, th. reflected light fro- the 
Ufltr. 
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73. The apparatus according to Claim 69, wherein said optic 
•canning Mans further includes an acousto-optlc deflector which deflects 
the light beam along said! one orthogonal axis in a sawtooth pat tarn in the 
time domain; and a drlva for driving tha lnapactad articla along tha othar 
orthogonal axis to offset Una two-dimensional scanning of tha surface of 
the inspected article. 1 

76. The apparatus according to Claie 66, wherein said optic 
scanning Mans further includes a beam expander between the light source 
and the light deflector, and a cylindrical lens which focusses the expanded 
bean on the light deflec ;.or\ 

77. The apparatus according to Claie 68, wherein said optic 
scanning means further Includes s multi-magnif icatlon telescope having a 
rotatabl* turret carrying different objectives for focussing the light beam 
on the article to be inspected. 

78. The apparatus according to Claim 53, wherein said table is 
constructed to support a semi-conductor wafer having a plurality of like 
integrated-circuit dies each firmed with like patterns, the pattern of one 
die serving as the inspected pattern unit to be coopered with s like 
pattern of st least one other die serVAiW. as the reference pattern unit. 

79. The apparatus according lto\ Claim 55, wherein said table is 
constructed to support a serei-cofcductdlr wafer having a plurality of 
integrated-circuit dies, each forned with a plurality of like pattern 
units, one pattern unit of one die serving as the inspected pattern unit to 
be compared with another like pattern unit of the same die serving as the 
reference pattern unit. \ 

80. Apparatus for inspecting articles having a plurality of 
comparable pattern units to be Inspected, by comparing each such unit, 
identified as an inspected pattern unit, with at least one other, 
identified as i reference pattern unit, comprising: 

a table for supporting the rrtlcles to be inspected; 

illuminating means for illuminating a predetermined location of 
the inspected article, and a corresponding location of the reference 
article; \ 

converter means for receiving! the images of the illuminated areas 
of the inspected article and of the reference article, and for converting 
said images to two sets of electrical signals representing pixels of the 
received Images of the Inspected article land of the reference article, 
respectively; \ 
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and a processor If or comparing th. two sets of images «* tot 
outputting an electrical signal Indicating a defect at a location wherein a 
mismatch of a pred.ten.inei magnitude occur, between the inspected article 
image and the reference armcle image. 

81. The apparatus! according to Claim 80, further comprising: 
depth-varying meals for producing a plurality of laage. on .aid 

converter »ean. of different depths at said predetermined location, of the 
inspected article and corresponding location, of the reference article; 

and ahifting means\for shifting the electrical signals of one set 
with re.pect to tho.e of the \>ther set to match the respective depths of 
the two sets of Images. 

82. The apparatus according to Claim 81, wherein said 
depth-varying mean, include. al drive for moving the inspect* article and 
the reference article toward, knd away from said converter to produce said 
plurality of images at different debths. 

83. The apparatus acdprdWg to Claim 80. wherein said 

, nominating meana include, a AaAli«p which i. periodically flashed to 
permit successive il luminal ion.lofj the inspected article and the reference 
article on-the-fly while said articles are in motion. 

84. The apparatus according to Claim 80. wherein .aid processor 
compare, the two Bets of image. Lx.l-by-pix.l. with each pixel including 
its surrounding pixels, in accordance with predetermined thresholds. 

85. The apparatus according to Claim 84, wherein said processor 
output, .ignals indicating the loiation of each defect detected. 

86. The apparatus according to Claim 80, wherein .aid table is 
constructed to support a semi-conductor wafer having a plurality of like 
mtegrated-circuit die. each formek with like pattern., the pattern of one 
die serving a. the inspected pattern unit to be compared with a like 
pattern of at least one other die serving as th. reference pattern unit. 

87. Thi apparatus according to Claim 80. wherein said table is 
ronxtructed to support a seml-condudtor wafer having a plurality of 
mtegrated-circuit dies, each formed! with a plurality of like pattern 
units, one pattern unit of one die airvin, a. the inspected pattern unit to 
be compared with another like patter^ unit of th. same die serving as th. 

reference patt.rn unit. 

88. Th. m.thod according to\ciaim 5. wh.r.in said repetitive 
pattern units are spaced from each othW a predetermined distance such as 
to define repetitive pattern .ones, an* th. suspected location, outputted 
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fro. ..id flr.t ph...Vr. r..tricted to loc.tion. in ..id r.petitiv. 

pattern .on... , 

B9. Th. .ppai.tu. .ccordin, to Cl.f «, "h.r.in ..id like 
pattern. In .IX ..id diU .r. -P-ced fro. ..ch oth.r . predefined 
ol.t.nc. .uch .. to d.f\n. r.petitiv. p.tt.rn .on..; .nd ..id »' 
exa.inino ...n. includJ-.n. for .«ppr...i»9 f«- th. .u.pected ocauon. 
outdated fro. ..id fir.A ph... tho.. loc.tion. not in ..id repetitive 

pattern «onr«. \ 

90. Th. ..thod Jccordino to Cl.i. 2. -herein ..id .u.,>ected 
loc.tion. .re i.. 9 ed on ..\d converter by d.rkfi.ld i..«ino ...nr. 

91 Th, app.r.tu.\.ccordin 9 to Cl.i. 42. wh.r.»n ..id i.a 9 in 9 

..an. of ..id ..cond exa.inU Jfe. " 

92. Th. ..thod .ccVrdM to «... -h.r.in ..id .econd flow of 
N ,tre... of d.t. r.pre.entiAo tU pL.l. of corre.pondin, i.. 9 e. of . 
ref.r.nc. .r. 9 en.r.ted fro. Veal i..,« of —thei like 

93. The ..thod .ccoAdino to Cl.i. 17, wherein ..id .econd flow of 
N .tre... of data representing, pixel, of corresponding I..,., of . 
reference .r. generated fro. rll i W of .noth.r Ilk. pattern on th. 

came *rticl«. \ # 

94. Th. ..thod accordiU to Cl.i. O. -herein ..id .econd flow of 

N stream, of d.t. representing tk. pL.l. of corr.spondin, i.ago. of . 
reference .r. generated fro. .i.il.ted derived fro. . d.t.bas.. 

95 . th. ..thod .ccordlnV to Cl.i. 26, wh.r.in ..id N .tre... of 
<5.t. M ..id fir.t .tr... .r. generated by . circul.r .rr.y of light 
collector., .nd ..id end .tr.... oV d.t. in ..id .econd .tr... .re 
generated fro. simulated image, delved fro. . d.t.bas.. 
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